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National  Dam  Inspection  Act  Report 

Lake  Nelson  Dam,  N.J. 


'This  report  cites  results  of  a technical  investigation  as  to  the  dam's  ade- 
quacy. The  inspection  and  evaluation  of  the  dam  is  as  prescribed  by  the 
National  Dam  Inspection  Act,  Public  Law  92-367.  The  technical  investigation 
includes  visual  inspection,  review  of  available  design  and  construction  records, 
and  preliminary  structural  and  hydraulic  and  hydrologic  calculations,  as 
applicable.  An  assessment  of  the  dam's  general  condition  is  included  in  the 
report. 
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rnnrnm/nuumun  \ 
' m.  nuL  mt/w  ■ 


Dear  Governor  Byrne:  * 

Inclosed  is  the  Phase  I Inspection  Report  for  Lake  Nelson  Lea  In 
Middlesex  County,  New  Jersey  which  has  been  prepared  under  authorization  of 
the  Dan  Inspection  Act,  Public  Law  92-367.  A brief  assessment  of 
the  daa's  condition  is  given  in  the  front  of  the  report. 

Based  on  visual  inspection,  available  records,  calculations  and  past 
operational  performance,  Lake  Nelson  Dam,  initially  listed  as  a high 
hazard  potential  structure  but  reduced  to  a low  hazard  potential  structure 
as  a result  of  this  inspection,  is  judged  to  be  in  poor  overall  condition. 
Also,  the  spillway  is  considered  inadequate,  as  17  percent  of  the 
100  year  design  flood  would  overtop  the  dam.  The  low  hazard  potential 
classification  means  that  in  the  event  of  failure  of  the  dam,  no  loss 
of  life  and  only  minimal  economic  loss  is  expected.  For  the  same 
reasons  no  further  studies  or  Increase  of  spillway  capacity  are  recommended. 
However,  in  order  to  maintain  the  structural  integrity  of  the  dam, 
the  following  remedial  actions  could  be  undertaken  by  the  owner: 


a.  The  reservoir  should  be  lowered  below  the  spillway  crest  so  that 
a thorough  inspection  of  the  spillway  can  be  performed. 

b.  The  downstream  edge  of  the  spillway  sill  should  be  repaired  at 
areas  showing  erosion. 

c.  The  base  of  the  two  buttresses  at  the  northern  end  of  the  down- 
stream face  of  the  spillway  should  be  repaired. 


d.  The  eroded  portion  of  the  spillway  beneath  the  concrete  cap  should 
be  repaired,  and  the  concrete  cap  should  be  reconstructed. 

e.  Any  erosion  of  the  apron  at  the  toe  of  the  spillway  should  be 


repaired  and  undermined  areas  filled  with  concrete  and  stona 


f.  The  cracks  and  spalls  In  the  concrete  wing  walls  should  be  repaired 

g.  The  gully  on  the  downstrean  face  of  the  south  embankment  should 
be  filled  with  suitable  material  and  compacted. 

h.  Riprap  should  be  placed  at  sections  on  the  upstream  face  of  the 
embankment  where  the  original  riprap  has  been  remowed  or  dislodged. 

1.  A permanent  extension  should  be  added  to  the  outlet  pipe  walwe 
so  that  It  can  be  operated  from  the  top  of  the  adjacent  wing  wall. 


j.  A program  of  annual  Inspection  of  the  dm  should  be  Initiated 


Additional  copiM  of  ehla  report  may  be  obtained  froa  the  Rational 
Technical  Information  Services  (HTTS) , Springfield,  Virginia  22161 
at  a reaaonabla  coot.  Please  allow  four  to  six  woeka  froa  the  date  of 
thla  letter  for  HTIS  to  have  coplea  of  the  report  available. 


An  important  aapect  of  the  Daa  Safety  Program  will  be  the  Implementation 
of  the  recoaaeadatlone  made  ae  a reanlt  of  the  inepectlon.  He  accordingly 
request  that  we  be  advieed  of  propoaed  actions  taken  by  the  State  to 
lapl  ement  our  recommendations . 


JAMBS  G.  TOM 

Colonel,  Corps  of  Baglaeers 
District  Engineer 


John  O' Dowd,  Acting  Chief 

Bnrnan  of  Flood  Plain  Management 

Division  of  Hater  Be sources 

N.  J.  Dept,  of  tovireunental  Protection 

P.  0.  Bos  CH029 

Trenton,  MJ  08625 


LAKE  NELSON  HAM  (NJDQ376) 


CORPS  OF  F.NCTNEFRS  ASSESSMENT  OF  CENTRAL  CONDITIONS 


This  dam  was  inspected  on  5 and  21  December  1978  bv  .Tenny-Leedshlll 
Engineers  under  contract  to  the  State  of  New  .Tersey.  The  State, 
under  agreement  with  the  U.  S.  Army  Engineer  District,  Philadelphia, 
had  this  inspection  performed  In  accordance  with  the  National  Dam  Insnection 
Act,  Public  T,aw  92-367. 

Lake  Nelson  Dam,  initially  listed  as  a high  hazard  potential  structure 
but  reduced  to  a low  hazard  potential  structure  as  a result  of  this  in- 
snection, is  judged  to  be  in  poor  overall  condition.  Also,  the  spill- 
way is  considered  Inadequate,  as  17  oercent  of  the  100  year  design  flood 
would  overtop  the  dam.  The  low  hazard  potential  classification  means  that 
in  the  event  of  failure  of  the  dam,  no  loss  of  life  and  only  minimal  eco- 
nomic loss  Is  expected.  For  the  same  reasons  no  further  studies  or  increase 
of  spillway  capacity  are  recommended.  However,  in  order  to  maintain  the 
structural  Integrity  of  the  dam,  the  following  remedial  actions  could  be 
undertaken  by  the  owner: 

a.  The  reservoir  should  be  lowered  below  the  spillway  crest  so  that 
a thorough  Inspection  of  the  spillway  can  be  performed. 

b.  The  downstream  edge  of  the  spillway  sill  should  be  repaired  at 
areas  showing  erosion. 

c.  The  base  of  the  two  buttresses  at  the  northern  end  of  the  down- 
stream face  of  the  spillway  should  be  repaired. 

d.  The  eroded  portion  of  the  spillway  beneath  the  concrete  cap  should 
be  repaired,  and  the  concrete  cap  should  be  reconstructed. 

e.  Any  erosion  of  the  apron  at  the  toe  of  the  spillway  should  be 
repaired  and  undermined  areas  filled  with  concrete  and  stone. 

f.  The  cracks  and  spalls  in  the  concrete  wing  walls  should  be  repaired. 

g.  The  gully  on  the  downstream  face  of  the  south  embankment  should 
be  filled  with  suitable  material  and  contacted. 

h.  Riprap  should  be  placed  at  sections  on  the  upstream  face  of  the 
embankment  where  the  original  riprap  has  been  removed  or  dislodged. 


Q 


1.  A permanent  extension  should  be  added  to  the  outlet  pipe  valve 
so  that  it  can  be  operated  from  the  top  of  the  adjacent  ving  vail. 

j.  A program  of  annual  lnapection  of  the  dam  should  be  initiated. 
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G.  TOT 

Lionel,  Corps  of  Engineers 
District  Engineer 
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PHASE  I INSPECTION  REPORT 


NATIONAL  DAM  SAFETY  PROGRAM 


Name  of  Dam: 


State  Located: 
County  Located: 
Stream: 


Dates  of 

Inspection : 


Lake  Nelson  Dam 

Federal  I.D.  No.  NJ  00376 

New  Jersey  I.D.  No.  97 

New  Jersey 

Middlesex 

Ambrose  Brook,  Branch  of  the 
Raritan  River 


December  6 and  21,  1978 


Brief  Assessment  of  General  Condition  of  Dam 

Based  on  visual  observations,  the  dam  and  spillway 
are  in  poor  overall  condition  and  their  structural 
integrity  is  questionable.  However,  the  potential 
downstream  hazards  are  low,  so  that  it  has  been  assessed 
as  a low  hazard  dam. 

The  hydrologic  and  hydraulic  analysis  indicates  that 
the  spillway  is  inadequate  and  can  only  pass  approximately 
16%  of  the  100-year  frequency  flood. 

Failure  of  the  Lake  Nelson  Dam  would  not  result  in  a 
significant  downstream  hazard  to  loss  of  life  or  propety 
damage.  However,  in  order  to  maintain  the  integrity  of 
the  structure , it  is  suggested  that  the  owners  initiate 
the  following  remedial  measures  in  the  near  future: 

1.  The  reservoir  should  be  lowered  below  the 
spillway  crest  so  that  a thorough  inspection 
of  the  spillway  can  be  performed. 

2.  The  downstream  edge  of  the  spillway  sill  should 
be  repaired  at  areas  showing  erosion. 


The  base  of  the  two  buttresses  at  the  northern 
end  of  the  downstream  face  of  the  spillway 
should  be  repaired. 

The  eroded  portion  of  the  spillway  beneath  the 
concrete  cap  should  be  repaired,  and  the  concrete 
cap  should  be  reconstructed. 

Any  erosion  of  the  apron  at  the  toe  of  the  spillway 
should  be  repaired  and  undermined  areas  filled 
with  concrete  and  stone. 


6.  The  cracks  and  spalls  in  the  concrete  wing  walls 
should  be  repaired. 

7.  The  gully  on  the  downstream  face  of  the  south 
embankment  should  be  filled  with  suitable  earth 
and  compacted. 

8.  Riprap  should  be  placed  at  sections  at  the  upstream 
face  of  the  embankment  where  the  original  riprap 
has  been  removed  or  dislodged. 

9.  A permanent  extension  should  be  added  to  the  outlet 
pipe  valve  so  that  it  can  be  operated  from  the 

top  of  the  adjacent  wing  wall. 

A long  term  solution  would  be  to  remove  and  replace 
the  spillway  with  a new  structure  and  to  restore  the 
embankment  sections. 


A program  of  annual  inspection  of  the  dam  should  be 
initiated  in  the  near  future. 
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View  of  dam  looking 


This  report  is  prepared  under  guidance  contained  in  the 
Recommended  Guidelines  for  Safety  Inspection  of  Dams,  for 
Phase  I Investigations.  Copies  of  these  guidelines  may  be 
obtained  from  the  Office  of  Chief  of  Engineers,  Washington, 

D.  C.  20314.  The  purpose  of  a Phase  I Investigation  is  to 
identify  expeditiously  those  dams  which  may  pose  hazards  to 
human  life  or  property.  The  assessment  of  the  general  con- 
dition of  the  dam  is  based  upon  available  data  and  visual 
inspections.  Detailed  investigation,  and  analyses  involving 
topographic  mapping,  subsurface  investigations,  testing,  and 
detailed  computational  evaluations  are  beyond  the  scope  of  a 
Phase  I investigation;  however,  the  investigation  is  intended 
to  identify  any  need  for  such  studies. 

In  reviewing  this  report,  it  should  be  realized  that  the 
reported  condition  of  the  dam  is  based. on  observations  of 
field  conditions  at  the  time  of  inspection  along  with  data 
available  to  the  inspection  team.  It  is  important  to  note 
that  the  condition  of  a dam  depends  on  numerous  and  constantly 
changing  internal  and  external  conditions,  and  is  evolution- 
ary in  nature.  It  would  be  incorrect  to  assume  that  the 
present  condition  of  the  dam  will  continue  to  represent  the 
condition  of  the  dam  at  some  point  in  the  future.  Only 
through  continued  care  and  inspection  can  there  be  any  chance 
that  unsafe  conditions  be  detected. 

Phase  I inspections  are  not  intended  to  provide  detailed 
hydrologic  and  hydraulic  analyses.  In  accordance  with  the 
established  Guidelines,  the  Spillway  Test  flood  is  based  on 
the  estimated  "Probable  Maximum  Flood"  for  the  region  (great- 
est reasonably  possible  storm  runoff) , or  fractions  thereof. 
The  test  flood  provides  a measure  of  relative  spillway  capa- 
city and  serves  as  an  aide  in  determining  the  need  for  more 
detailed  hydrologic  and  hydraulic  studies,  considering  the 
size  of  the  dam,  its  general  condition  and  the  downstream 
damage  potential. 
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NATIONAL  DAM  SAFETY  PROGRAM 
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LAKE  NELSON  DAM 
Federal  I.D.  No.  NJ  00376 
New  Jersey  I.D.  No.  97 

SECTION  1:  PROJECT  INFORMATION 

al 

ithority 

ie  btional  Dam  Inspection  Act,  Public  Law  92-367, 
presides  for  the  National  Inventory  and  Inspection 
am  bp  the  D.  S.  Army  Corps  of  Engineers.  This 
- has  been  prepared  in  accordance  with  this  author- 
chros^  contract  between  the  State  of  New  Jersey  and 
-Lesfehill  Engineers.  The  State  of  New  Jersey  has 
sntessi  into  an  agreement  with  the  U.  S.  Army  Engi- 
-i strict,  Philadelphia,  to  have  this  work  performed. 

-irpcss  of  Inspection 

e jsspose  of  this  inspection  was  to  evaluate  the 
'.1  atractural  integrity  and  hydraulic  adequacy  of 
is,  md  to  determine  if  the  dam  constitutes  a hazard 
-an  life  or  property . 

.ptisa  of  Project 

ascription  of  Dam  and  Appurtenances 

keltelson  Dam  is  an  earthfill  dam  with  a concrete 
all  sad  clay  puddle  backfill  adjacent  to  the  core 
Us  dam  is  487  feet  long  and  has  a maximum  height 
roaaately  10.5  feet.  The  slope  of  both  the  up- 
ad  downstream  face  is  2 horizontal  on  1 vertical. 

mossy  spillway  is  located  in  the  northern  third 
dak  The  length  of  the  spillway  weir  is  83  feet 
e awt  is  approximately  3 feet  wide. 
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The  emergency  outlet  consists  of  an  8-inch  diameter 
outlet  pipe,  which  has  been  installed  to  supplement 
a sluice  gate  to  drain  the  reservoir.  The  outlet  is 
controlled  by  a gate  valve  on  the  right  side  of  the 
spillway.  The  presently  unused  wooden  sluice  gate  is 
located  at  the  upstream  end  of  a rectangular  outlet 
conduit,  approximately  5 feet  high  and  2 feet  wide, 
discharging  at  the  lower  right  side  of  the  spillway. 

The  sluice  gate  control  is  located  on  the  upstream 
end  of  the  right  (north) wing  wall. 


Lake  Nelson  Dan^"  is  ' located  across  the  Ambrose  Brook, 
a branch  of  the  Raritan  River,  in  north  central  New  Jersey 
in  the  borough  of  Piscataway,  in  Middlesex  County.  The 
regional  vicinity  map  is  presented  on  Plate  1. 

c.  Size  Classification 


The  maximum  storage  capacity  of  Lake  Nelson  Dam  is 
85  acre- feet  at  the  top  of  dam, 'and  the  dam  is  10.5  feet 
high;  therefore,  the  size  classification  of  the  dam  is 
small , based  on  the  Corps  of  Engineers  Guidelines. 


The  criteria  for  size  classification  of  dams  are  set 
forth  in  the  Corps’  Guidelines.  A small  size  dam  is  one 
in  which  the  reservoir  capacity  is  greater  than  or  equal 
to  50  acre-feet  and  less  than  1,000  acre-feet,  and/or  the 
maximum  height  is  greater  than  or  equal  to  25  feet  and 
less  than  40  feet. 


Several  houses  on  both  sides  of  the  downstream  chan- 
nel were  visable  from  the  dam.  The  closest  residence 
downstream  is  located  on  the  north  bank  of  the  channel 
approximately  100  yards  downstream  from  the  dam.  How- 
ever, these  dwellings  appear  to  be  at  an  elevation  greater 
than  the  spillway  crest. 


Investigation  of  the  downstream  channel  and  study  of 
the  U.  S.  Geological  Survey  7.5-minute  topographic  maps 
indicate  that  there  are  no  buildings  or  major  roads  which 
would  be  significantly  influenced  by  a flood  resulting 
from  failure  of  the  dam.  Therefore,  the  dam  is  classified 
as  low  hazard. 

e.  Ownership 

The  dam  is  owned  by  the  Lake  Nelson  Improvement  Asso- 
ciation, Inc.,  29  North  Lakeside  Drive,  Piscataway,  New 
Jersey,  08854. 

f.  Purpose  of  Dam 

The  reservoir  is  used  only  for  recreation  and  its 
aesthetic  value  to  neighboring  residents. 

g.  Design  and  Construction  History 

A small  dam  of  unknown  size  and  construction  was  re- 
portedly built  on  the  John  Nelson  Farm  about  100  years 
ago  to  make  a 200-foot  long  pond.  In  1913,  an  earthfill 
dam  was  constructed  in  the  location  of  the  present  Lake 
Nelson  dam.  This  dam  was  breached  in  1926  and  recon- 
structed with  a concrete  core  wall  and  raised  2 feet  in 
1927,  as  shown  in  Plate  2. 

An  eight-inch  diameter  outlet  pipe  was  placed  beneath 
the  wooden  sluice  gate  in  about  the  late  1960's.  This 
outlet  pipe  was  installed  to  be  used  to  drain  the  reser- 
voir in  lieu  of  the  sluice  gate. 

The  remains  of  an  emergency  spillway  located  adjacent 
to  the  left  (south)  abutment  of  the  main  spillway  was 
observed;  however  there  is  no  available  information  re- 
garding its  design  and  construction  history. 

h.  Normal  Operational  Procedures 

There  is  no  normal  regulation,  nor  is  the  reservoir 


drawn  down  in  anticipation  of  heavy  runoff.  The  reservoir 
has  been  drained  on  occasions  in  order  to  repair  the  dam 
and  inspect  the  bottom  of  the  reservoir. 
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Pertinent  Data 

a . Drainage  Areas 

b.  Discharge  at  Damsite 

•Ungated  spillway  capacity  at 
maximum  pool  elevation 

c.  Elevation  (ft.  above  MSL) * 
•Top  dam 

•Top  spillway  wing  walls 
•Spillway  crest 


5 sq.  miles 


610  cfs 


58.5  ft.  (Approx.) 
60.0  ft.  (Approx.) 

56.5  ft.  (Approx.) 


•Streambed  at  centerline  of  dam  48.0  ft.  (Approx.) 


d.  Reservoir 

•Length  of  maximum  pool 
•Length  of  recreation  pool 
(Spillway  crest) 

e.  Storage  (acre-feet) 

’Top  of  dam 

’ Re  ere  at ion  poo  1 
(Spillway  crest) 

f.  Reservoir  Surface  (acres) 

•Top  dam 
•Spillway  crest 


•Type 


4000  ft. 


2600  ft. 


Earth  fill 


♦Elevations  on  design  plans  (Plate  2)  are  based  on  a local 
datum.  MSL  elevation  has  been  estimated  from  U.S.G.S.  maps, 
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• Length 

• Height 
•Top  width 

•Side  slopes  - upstream 

- downstream 

• Impervious  core 

Spillway 

• Type 

•Length  of  weir 
•Crest  elevation 
•U/S  channel 
•D/S  channel 


i.  Regulating  Outlets 


487  ft. 

10.5  ft.  (Approx.) 

3 to  6 f t . (Approx . ) 
2H : IV 
2H:  IV 

Concrete  core  wall 
with  clay  puddle 
backfill 


Masonry,  free  overfall 
83  ft. 

56.5  ft. 

None  (reservoir) 

Narrow  masonry  apron 
at  toe  of  spillway. 
Stilling  basin  with 
revetted  embankments 
immediately  downstream 
discharging  to  natural 
channel. 

Wooden  sluice  gate  and 
8-inch  diameter  pipe; 
both  discharge  into  a 
5 ft.  high  by  2 ft. 
wide  conduit  which 
exits  at  the  toe  of 
the  spillway. 
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SECTION  2:  ENGINEERING  DATA 


Design 


a.  Geologic  Conditions 


Lake  Nelson  Dam  is  located  in  the  Piedmont  Lowlands 
physiographic  province  south  of  the  Wisconsin  age  glacier 
terminal  moraine.  The  regional  geology  of  this  province 
is  discussed  in  Appendix  C to  this  report. 


The  dam  is  situated  on  a broad,  flat,  dissected  plain 
composed  primarily  of  stratified  material  deposited  by 
glacial  melt-waters  during  the  most  recent  glacial  period. 
This  glacial  outwash  is  typically  silt,  sandy  silt,  silty 
sand  and  gravelly  sand  with  some  cobbles,  desoosited  in 
well  defined  beds.  Permeability  of  this  material  is  fair 
to  good  depending  on  the  percent  of  fines. 


Within  the  stream  banks,  and  in  the  flat  lowlands 
adjacent  to  them,  are  soils  and  recent  alluvial  stream 
deposits.  This  soil  typically  takes  on  the  characteris- 
tics of  the  soil  or  alluvium  from  which  they  originated. 
At  this  project  the  alluvium  appears  to  be  mainly  silt 
and  sand  with  some  clay  and  a significant  amount  of  or- 
ganic matter  near  the  surface. 


Report  Number  10,  Middlesex  County,  of  the  Engineer- 
ing Soil  Survey  of  New  Jersey  series  indicates  that 
relatively  shallow  bedrock  could  be  expected  on  both 
abutments  of  the  dam.  The  classification  presented  by 
the  report  assumes  that  shale  bedrock  could  be  expected 
at  depths  from  2 to  6 feet  below  the  surface.  However, 
due  to  extensive  development  adjacent  to  the  dam  and  the 
lakes,  no  bedrock  exposures  were  observed  during  the  in- 
spection. Bedrock  in  the  area  is  known  to  be  the  Bruns- 
wick formation,  a Triassic  age  red-brown  soft  shale  with 
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minor  sandstone  beds  which  dips  gently  to  the  northwest. 
Construction  reports  indicate  that  the  core  wall  is 
founded  on  the  Brunswick  formation,  which  is  described 
as  "red  shale".  From  surface  observations,  it  would 
appear  that  the  embankment  of  this  dam  is  constructed  of 
soils  and  rock  derived  primarily  from  this  formation. 

Since  the  dam  lies  within  Seismic  Zone  1,  only  minor 
damage  from  distant  earthquakes  should  be  expected.  No 
active  faults  are  known  to  exist  in  the  immediate  vici- 
nity nor  surrounding  area  of  the  dam. 

b.  Design  Data 

There  are  no  available  data  regarding  the  design  of 
the  original  dam.  Details  regarding  construction  of  the 
existing  dam,  repairing  breaches  through  the  embankment 
and  the  construction  of  the  concrete  and  clay  core  wall 
are  shown  on  a drawing  dated  October,  1926  (Plate  2) . 

The  design  called  for  a concrete  core  wall  to  be  con- 
structed to  an  elevation  2 feet  below  the  top  of  the 
dam.  The  designer  of  these  modifications  is  not  known. 
This  drawing  indicates  that  the  spillway  wing  walls  were 
to  be  raised  to  3.5  feet  above  the  spillway  crest  and  the 
embankment  was  to  be  raised  to  the  top  of  the  wing  walls 
and  have  upstream  and  downstream  slopes  of  2 horizontal  to 
1 vertical.  Plate  2 has  very  limited  details  of  the  main 
spillway  and  there  is  no  information  regarding  the  emer- 
gency spillway  nor  the  outlet  works.  The  design  drawing 
indicates  that  earth  fill  was  to  be  placed  adjacent  to  the 
upstream  side  of  the  spillway  to  within  6 inches  of  the 
crest. 

An  engineering  report  titled  "Lake  Nelson  Environ- 
mental Protection  and  Improvement"  dated  August  1971  was 
prepared  by  Robert  J.  Haefeli,  P.E.,  Consulting  Engineers. 


inadequate  to  evaluate  the  structural  stability  of  the 
dam.  Calculations  relating  to  the  structural  design  of 
the  dam  or  the  stability  of  the  as-built  structure  are 
not  available.  Nothing  is  known  of  construction  methods 
or  as-built  material  properti  s.  Design  plans  are  old 
and  do  not  reflect  present  conditions  regarding  details 
of  embankment  configuration  and  locations  of  appur- 
tenant structures. 

c.  Validity 

Visual  inspection  indicates  that  the  existing  dam  differs 
somewhat  from  that  shown  in  Plate  2.  This  drawing  indi- 
cates that  the  top  of  the  embankment  was  to  be  raised  to 
the  top  of  the  spillway  wing  walls;  however,  the  top  of 
the  dam  is  presently  approximately  1 . 5 feet  below  the  top 
of  the  wing  walls,  possibly  due  to  subsequent  erosion. 

The  present  configuration  of  the  spillway  discharge 
channel  is  not  as  shown  on  Plate  2,  and  a concrete  wall 
has  been  added  at  the  upstream  side  of  the  north  embank- 
ment. In  addition,  the  spillway  buttresses  and  apron  and 
the  emergency  spillway  are  not  shown  on  Plate  2.  A sketch 
of  the  present  configuration  of  the  general  spillway  area 
based  on  visual  inspection  is  shown  on  Plate  3. 
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SECTION  3:  VISUAL  INSPECTION 

3 . 1 Findings 

a.  General 

Visual  inspections  of  Lake  Nelson  Dam  were  made  on 
December  6 and  21,  1978.  The  water  surface  at  the  time 
of  both  inspections  was  less  than  one  inch  above  the 
spillway  crest . 

The  visual  inspection  revealed  that  the  masonry  spill- 
way is  severely  eroded  and  there  is  significant  cracking 
and  spalling  of  the  concrete  wing  walls.  Severe  erosion 
of  the  embankment  and  local  riprap  failures  were  also 
noted. 

Detailed  inspection  was  made  of  the  dam,  appurtenant 
structures,  reservoir  area  and  the  downstream  channel. 
Descriptions  of  the  findings  of  these  inspections  are 
summarized  in  the  paragraphs  which  follow.  The  checklist 
of  visual  inspection  items  is  included  in  Appendix  A. 
Geologic  and  foundation  conditions  observed  at  the  time  of 
inspection  are  noted  in  greater  detail  in  Section  2.1-a. 

b.  Dam 

The  dam  was  inspected  for  signs  of  settlement,  seep- 
age, erosion,  cracking,  and  other  evidence  of  undesirable 
behavior  which  might  affect  the  stability  of  the  structure. 

The  dam  crest  is,  on  the  average',  about  1-Jj  feet 
below  its  design  elevation  apparently  due  to  erosion 
and/or  settlement. 

The  embankment  is  covered  with  a relatively  dense 
growth  of  mature  trees  (Photos  1,  2 and  3).  A gully, 
approximately  20  feet  long  by  3 to  5 feet  wide  and  1 to  2 
feet  deep,  was  noted  on  the  downstream  face  of  the  dam 


about  125  feet  south  of  the  spillway  (Photo  1) . Contours 
shown  on  Plate  2 indicate  that  this  gully  is  upstream  of 
a natural  depression  in  the  ground  surface  below  the 
embankment . 

The  visible  portion  of  the  upstream  face  of  the  dam 
is  covered  with  riprap,  consisting  of  6-  to  9-inch  stones. 
The  face  is  covered  with  grass  and  disrupted  by  tree  roots. 
Two  sections  of  riprap  about  20  feet  wide  have  been  dis- 
lodged from  the  upstream  face  of  the  dam;  one  30  feet  and 
another  175  feet  south  of  the  spillway  (Photos  2 and  3) . 

The  upstream  face  of  the  dam  was  submerged  below  the 
spillway  crest  elevation  and  could  not  be  inspected. 

A concrete  retaining  wall  protects  the  upstream  side 
of  the  embankment  north  of  the  spillway  (Plate  3 and 
Overview  Photo) . This  section  of  the  embankment  is  covered 
with  trees  and  grass  and  appears  to  be  in  satisfactory  con- 
dition. The  embankment  in  this  area  is  in  the  backyard 
of  a house,  the  owner  of  which  (Mr.  Komanski)  reported 
several  instances  of  dam  overtopping  which  flooded  his 
basement  and  endangered  the  foundation  of  his  house. 

The  remains  of  the  emergency  spillway  consisting  of  a 
broken  concrete  slab  approximately  20  feet  long  is  located 
on  the  crest  of  the  dam  just  south  of  the  left  spillway 
abutment  (Photo  3) . The  top  of  this  broken  concrete  slab 
is  several  inches  higher  than  the  average  elevation  of 
the  embankment  crest  which  is  approximately  1.5  feet  below 
the  top  of  the  concrete  wing  walls.  The  emergency  spill- 
way thus  serves  no  function. 

c.  Appurtenant  Structures 

Spillway 

The  spillway  is  a mortared  stone  masonry  structure 
located  in  the  northern  third  of  the  dam.  The  downstream 
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edge  of  the  spillway  crest  is  badly  eroded  and  has  a very 
irregular  outline  as  shown  in  Photo  4 and  Photos  A and  B, 
Plate  4.  The  width  of  the  crest  has  been  reduced  up  to 
about  one  foot  due  to  the  erosion  and  plucking  of  stones 
in  this  area. 

A breach  in  the  spillway  crest  adjacent  to  the  left 
(south)  wing  wall,  about  10  feet  long  and  2 to  3 feet 
deep,  has  been  filled  with  concrete;  the  surface  of  which 
is  now  approximately  3 inches  higher  than  the  rest  of  the 
spillway  crest.  Rubble  masonry  beneath  this  concrete  cap 
has  been  partially  undermined,  and  water  was  observed 
leaking  through  this  section  of  the  spillway  (Photo  5) . 

Water  flowing  over  the  spillway  generally  obscured 
the  downstream  face  of  the  spillway,  thus  restricting  in- 
spection of  the  spillway  (Photo  6) . Three  concrete  and 
stone  buttresses  are  located  along  the  downstream  face  of 
the  dam,  one  in  the  center  and  the  others  approximately 
30  feet  on  either  side.  The  face  of  the  spillway,  buttresses 
and  stone  apron  at  the  toe  of  the  spillway  appear  to  be 
significantly  eroded  and  the  bases  of  the  two  northernmost 
buttresses  have  been  removed.  In  addition,  water  appeared 
to  be  flowing  through  the  face  of  the  spillway  between 
the  masonry  stones  in  an  area  approximately  30  feet  north 
of  the  left  (south)  abutment  and  2 to  3 feet  below  the 
crest  of  the  spillway. 

Cracking  and  spalling  of  the  concrete  wing  walls  at 


each  abutment  of  the  spillway  was  noted.  A vertical  crack 
1/8  to  1/4  inch  wide,  plus  spalling  of  the  concrete  on  the 
surface  adjacent  to  the  crack  were  noted  in  the  center  of 
the  left  (south)  wing  wall  (Photo  7) . Cracking  and  dis- 
placement of  about  1/2  inch  were  also  noted  in  the  left 
wing  wall  just  downstream  of  the  downstream  edge  of  the 
spillway  crest  (Photo  8) . Nearly  vertical  cracks  were 


observed  in  the  upstream  section  of  the  right  wing  wall; 
however,  there  did  not  appear  to  be  any  significant 
displacement  along  the  cracks.  Spalling  of  the  upstream 
section  of  the  right  wing  wall  near  the  spillway  crest 
elevation  was  also  observed.  Severe  spalling  along  what 
appear  to  be  horizontal  construction  joints  is  present 
on  the  downstream  section  of  the  right  wing  wall.  A 
concrete  sill  is  present  at  the  downstream  base  of  the 
right  wing  wall  and  part  of  the  wooden  form  is  still  in 
place  (Photo  9) . It  was  not  possible  to  inspect  the 
apron  because  of  the  flow  of  water,  but  erosion  is  sus- 
pected, a condition  which  could  imperil  the  structural 
stability  of  the  spillway.  Photographs  taken  in  1973 
showing  the  spillway  when  the  reservoir  was  empty  are 
shown  on  Plate  4. 


Outlet  Works 


The  sluice  gate  and  intake  of  the  8 inch  diameter  out- 
let pipe,  described  in  Section  1.2-a  were  submerged  during 
the  visual  inspection  and  therefore  could  not  be  observed. 
The  outlet  of  the  5 feet  by  2 feet  rectangular  conduit 
on  the  downstream  face  of  the  spillway  was  partly  ob- 
scured by  water  flowing  over  the  spillway  (Photo  10) . An 
automobile  tire,  cobble  size  stones  and  minor  wood  debris 
were  observed  in  the  outlet  conduit.  Water  was  flowing 
through  the  outlet  conduit  at  a rate  of  about  15  gallons 
per  minute.  A photograph  of  the  intake  to  the  outlet 
works  taken  in  1973  when  the  reservoir  was  empty,  is  shown 
on  Plate  5. 


Single  family  residences  surround  the  perimeter  of 
the  reservoir.  The  adjacent  slopes  are  gentle  and  covered 
with  lawns  and  a few  trees.  Ambrose  Creek  enters  at  the 


from  the  water  surface.  The  lake  is  obviously  very 
shallow  due  to  the  heavy  silt  deposits.  No  noticeable 
debris  was  seen  on  the  reservoir  surface. 


Downstream  Channel 


The  discharge  over  the  spillway  falls  into  a pool  at 
the  base  of  the  weir.  The  water  depth  in  the  pool  was 
0.5  to  1 foot  during  the  inspection.  A few  of  the  cut 
stones  which  line  the  south  embankment  of  the  pool  have 
been  dislodged,  but  the  sandbag  lining  of  the  southern 
edge  appears  to  be  in  good  condition.  The  rubble  masonry 
wall  which  lines  the  north  embankment  of  the  pool  appears 
to  be  in  satisfactory  condition.  A soil  deposit  is  present 
at  the  toe  of  this  wall  (Plate  3 and  Photo  9) . 


Water  flows  from  the  pool  into  a natural  channel 
generally  along  the  north  side  of  a 250-foot  wide  flood 
plain.  The  flood  plain  is  heavily  wooded  and  has  thick 
undergrowth.  A steel  foot  bridge,  parallel  to  the  spill- 
way, is  located  35  feet  downstream  from  the  spillway.  This 
bridge  crosses  the  downstream  channel  and  appears  to  be 
in  good  condition  (Photo  11) . 


SECTION  4:  OPERATIONAL  PROCEDURES 


4 . 1 Procedures 

The  reservoir  level  is  generally  unregulated.  The 
sluice  gates  have  not  been  operated  in  many  years  and 
the  8 inch  diameter  outlet  pipe  installed  beneath  the 
gates  is  now  used  in  lieu  of  the  gates  to  drain  the 
reservoir.  The  reservoir  has  been  lowered  occasionally 
to  repair  the  dam  and  inspect  the  lake  bottom.  The  out- 
let pipe  valve  control  does  not  have  a permanent  exten- 
sion, and  is  operated  by  a key.  The  outlet  pipe  was 
reportedly  last  operated  in  1973. 

An  engineering  report  to  evaluate  the  problem  of  silta- 
tion  of  Lake  Nelson  was  prepared  by  Robert  S.  Haefeli, 

P.E.,  dated  August,  1971.  This  report  concluded  that  the 
accumulation  of  sediments  threatens  the  existence  of 
the  lake  and  recommended  that  the  sediments  should  be 
removed . 

4 . 2 Maintenance  of  the  Dam 

There  has  been  very  little  maintenance  work  over  the 
years.  The  dam  is  maintained  by  the  Lake  Nelson  Improve- 
ment Association,  Inc.  Maintenance  and  dam  repairs,  in- 
cluding the  repair  of  the  dam  crest  and  right  (north)  wing 
wall  of  the  spillway  described  in  Section  3,  have  been 
performed  by  volunteer  members  of  the  Association.  The 
inspection  report,  prepared  by  Frank  and  Haefeli  Asso- 
ciates, P.A.,  dated  November  16,  1973,  notes  that  the 
foot  bridge  and  discharge  channel  immediately  downstream 
from  the  spillway  are  maintained  by  the  Township. 

A breach  of  the  spillway  crest  approximately  10  feet 
long  and  2 to  3 feet  deep  was  replaced  with  concrete  and 
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embankment  repairs  of  unknown  location  and  extent 
were  performed  following  overtopping  of  the  dam  in  1968. 
In  1973  concrete  was  placed  at  the  base  of  the  right 
(north)  wing  wall,  just  downstream  of  the  outlet  conduit 
where  undercutting  had  been  observed. 


The  owner  has  installed  an  alternative  reservoir 
drain  in  recent  years,  but  there  has  apparently  been 
little  other  work  done. 


4.4  Description  of  Warning  Systems 


There  are  no  warning  systems  or  contingency  procedures 
at  Lake  Nelson  Dam. 


4.5  Evaluation  of  Operational  Adequac 


The  poor  condition  of  the  dam  indicates  that  mainten- 
ance of  the  structure  has  been  inadequate.  The  present 
arrangement  of  the  outlet  pipe  valve  control  is  inadequate 
A permanent  extension  should  be  attached  to  the  valve  and 
extend  up  to  the  adjacent  wing  wall. 


SECTION  5 : HYDRAULIC/HYDROLOGIC 


5 . 1 .Evaluation  of  features 
a.  Design  Data 

The  capacity  of  Lake  Nelson  Dam  Reservoir  is  40 
acre-feet  at  the  spillway  crest  and  85  acre-feet  at 
the  dam  crest.  The  embankment  height  is  10.5  feet. 

In  accordance  with  Corps ' guidelines , the  dam  is 
classified  as  small  in  size.  The  small  capacity  of 
the  reservoir  and  absence  of  buildings  or  major 
roads  within  the  potential  flood  area  downstream  of 
the  dam  indicates  that  failure  of  the  dam  should  not 
result  in  a significant  downstream  hazard  to  loss  of 
life  or  property  deunage.  Thus,  the  dam  is  classified 
as  low  hazard  and  the  Spillway  Design  Flood  (SDF)  is 
the  100-year  frequency  flood. 

Data  obtained  from  State  files  indicate  the  drainage 
basin  area  of  the  Dam  is  5.0  square  miles.  Elevations 
range  from  a maximum  of  about  100  feet  mean  sea  level 
along  the  perimeter  of  the  drainage  basin  to  a minimum 
of  about  60  feet  mean  sea  level  in  the  valley  floor. 

Over  50  percent  of  the  land  within  the  watershed  is 
occupied  by  commercial,  industrial,  and  residential 
developments.  About  0.5  percent  of  the  watershed  area 
is  the  reservoir  of  the  dam.  The  drainage  basin  is 
delineated  on  a U.S.G.S.  topographic  map  and  is  presen- 
ted on  Plate  D-l,  Appendix  D. 

The  hydraulic  and  hydrologic  features  of  the  dam 
were  evaluated  using  criteria  set  forth  in  the  Corps  of 
Engineers'  "Recommended  Guidelines  for  Safety  Inspec- 
tion of  Dams”,  and  additional  guidance  and  criteria 


provided  by  the  Philadelphia  District,  Corps  of 
Engineers.  The  100-year  frequency  precipitation  was 
calculated  using  NOAA  Technical  Memorandum  NWS  HYDRO-35 
for  precipitation  durations  less  than  60  minutes  and 
U.S.  Weather  Bureau  Technical  Paper  No.  40  for 
precipitation  duration  greater  than  60  minutes. 


The  SDF  was  calculated  using  the  Corps'  computer 
program  HEC-1,  Dam  Break  Version.  In  computing  the  SDF 
the  Corps  requested  that  the  Soil  Conservation  Service 
triangular  unit  hydrograph  with  curvilinear  trans- 
formation be  used.  The  computer  program  was  used  to 
calculate  this  unit  hydrograph  from  the  basin  lag. 

A lag  time  of  2.0  hours  was  calculated  for  the  basin 
and  used  in  the  program. 


An  initial  infiltration  loss  of  0.5  inch  and  a constant 
infiltration  loss  rate  of  0.05  inches  per  hour  were 
used  in  the  HEC-1  program  to  give  the  rainfall  excess. 

These  values  were  selected  because  a large  percentage 
of  the  basin  area  is  developed.  Using  the  excess  rain- 
fall and  the  unit  hydrograph,  the  program  computed  the 
peak  discharges  of  the  10  percent,  25  percent,  50  percent 
and  100  percent  SDF.  These  discharges  are  approximately 
435  cfs,  1090  cfs,  2180  cfs,  and  4350  cf s , respectively. 


The  various  percentages  of  the  SDF  inflow  hydrograph 
were  routed  through  the  reservoir  using  the  Modified 
Puls  Method  by  the  HEC-1  program.  The  peak  outflow 
discharges  of  the  10  percent,  25  percent,  50  percent  and 
100  percent  SDF  were  calculated  to  be  approximately 
370  cfs,  1070  cfs,  2140  cfs  and  4270  cfs,  respectively. 
The  flood  routings  indicate  that  all  floods  greater  than 
about  16  percent  of  the  SDF  will  overtop  the  dam. 


A plot  of  percent  SDF  versus  peak  outflow  is 
presented  as  Plate  D-2  in  Appendix  D. 

The  spillway  and  overtop  stage-discharge  rating 
curve  used  in  the  flood  routings  was  calculated  using 
the  weir  equation  and  assuming  free  overflow  across 
the  entire  length  of  the  dam  and  spillway.  The  spill- 
way is  a 3-feet  wide  weir  with,  a reported  discharge 
coefficient  of  2.6.  The  dam  crest  is  a round-crested 
weir  with  an  estimated  discharge  coefficient  of  2.6. 

The  reservoir  stage-storage  curve  was  determined 
from  U.S.  Geological  Survey  7.5-minute  topographic 
maps  and  data  obtained  from  State  files.  This  stage- 
storage  curve,  adjusted  for  sediments,  was  extended  above 
the  dam  crest  to  include  surcharge  storage  during  peak  flood 
discharges.  ' In  the  reservoir  routing  computations  possible 
discharges  through  the  outlet  works  were  excluded  because 
their  capacity  is  small  compared  to  the  SDF  and  because  of 
the  possibility  that  the  outlet  valves  may  be  inoperable. 

The  stage-storage  and  the  spillway  and  overtop  stage- 
discharge  curves  are  presented  in  Appendix  D as  Plates 
D-3  and  D-4,  respectively. 

The  various  percentages  of  the  SDF  were  routed  2.8 
miles  downs tream  through  three  successive  reaches  to 
the  township  of  Possumtown,  which  has  a population  of 
approximately  36,000.  These  routings  were  made  to 
determine  downstream  flooding  characteristics  without 
dam  failure.  These  flooding  characteristics  were 
compared  to  those  that  would  result  assuming  the  dam 
fails  because  of  the  inadequate  capacity  of  its  spill- 
way. From  this  comparison  the  seriousness  of  the  spill- 
way's inadequacy  was  assessed. 

The  hydraulic  parameters  used  in  the  HEC-1  program 


Mrqir— 1 Turner:?  M -v-  M | - < ■ - - 


- 


for  the  downstream  routing  calculations  were  estimated 
based  on  observations  made  in  the  field  and  information 
obtained  from  U.S.G.S.  topographic  maps.  The  locations 
of  the  channel  cross-sections  used  in  these  routings  are 
shown  on  page  D-8,  Appendix  D. 

The  breach  parameters  used  in  the  HEC-1  analysis  are: 
the  breach  is  trapezoidal  in  shape  with  45-degree  side 
slopes,  410  feet  wide  at  the  base,  will  extend  to  the 
approximate  original  reservoir  floor  elevation  (50.5'), 
will  begin  breaching  when  the  dam  is  first  overtopped, 
and  will  develop  to  its  maximum  size  in  2.0  hours. 

The  flooding  characteristic  at  the  township  of 
P os sum town , (Pop.  36,000  approximately),  for  the  various 
percentages  SDF  are  summarized  in  the  following  tabulation 


10%  SDF  25%  SDF  50%  SDF  100%  SDF 


Peak  Discharge,  cfs 
Peak  Flow  Depth,  ft. 
Peak  Flow  Width,  ft. 
Peak  Flow  Velocity,  fps 


Peak  Discharge,  cfs 
Peak  Flow  Depth,  ft. 
Peak  Flow  Width,  ft. 
Peak  Flow  Velocity,  fps 


19  30 
6.9 
455 


As  shown  in  the  above  tabulation,  there  would  be 
little  increase  in  downstream  flooding  should  the  dam 
fail,  during  any  of  the  specified  flood  events. 


Information  obtained  from  the  dam  owners  indicates 
that  the  only  operable  drain  for  the  reservoir  is  an 
8-inch  diameter  pipe  through  the  dam  that  discharges 
into  the  downstream  spillway  channel.  Using  the  orifice 
flow  equation,  and  assuming  no  inflow  into  the  reservoir 

or  tailwater,  the  time  required  to  drain  the  reservoir 


from  the  spillway  crest  elevation  was  calculated  to  be 
a little  over  6 days . 
b.  Experience  Data 

Records  of  lake  levels  are  not  maintained  for  this 
site.  The  reservoir  is  unregulated,  used  for  recreation 
and  therefore  is  generally  at  or  near  its  spillway  level 
The  dam  owners  report  that  the  dam  has  been  overtopped 
several  times. 


c.  Visual  Observations 


There  is  a well  defined  spillway  channel  downstream 
of  the  embankment.  Dwellings  were  observed  on  both  sides 
of  the  immediate  downstream  channel.  However,  those 
dwellings  appeared  to  be  at  an  elevation  equal  to  or 
greater  than  the  spillway  crest.  The  flood  plain  below 
the  dam  contains  a fairly  dense  stand  of  medium  and  small 
trees  with  significant  undergrowth  (Photo  11) . 


As  indicated  in  Section  5.1-a,  Lake  Nelson  Dam 
spillway  can  pass  only  16  percent  of  th,e  SDF.  During  the 
SDF  the  embankment  would  be  overtopped  for  about  7.0 
hours  and  would  have  a maximum  overtopping  stage  about 
1.8  feet  above  the  dam  crest.  These  overtopping  heights 
assume  the  dam  remains  in  its  current  condition.  It 
is  highly  probable  that  the  embankment  would  be  breached 
during  overtopping  at  this  duration  and  the  core  wall 
is  not  expected  to  provide  adequate  protection  against 
breaching.  However,  failure  is  not  expected  to  increase 
the  potential  hazard  to  loss  of  life  or  property  damage 
nor  is  the  dam  classified  as  high  hazard.  Therefore, 
in  accordance  with  the  Corps'  Guidelines,  the  spillway 
for  Lake  Nelson  Dam  should  be  classified  as  Inadequate. 


SECTION  6:  STRUCTURAL  STABILITY 


6.1  Evaluation  of  Structural  Stability 


a.  Visual  Observations 


Visual  inspection  indicates  that  the  dam,  and  the 
spillway  in  particular,  shows  signs  of  distress.  The 
seepage  and  the  severe  erosion  of  the  spillway  crest, 
downstream  face  and  possible  undercutting  at  the  toe, 
plus  the  cracking  of  the  concrete  wing  walls  jeopardize 
the  structural  stability  of  the  spillway.  Local  erosion 
noted  on  the  southern  slope  does  not  appear  to  presently 
be  severe  enough  to  affect  the  structural  strength  or  sta- 
bility but  could  cause  problems  if  left  unchecked.  There 
has  apparently  been  general  erosion  and  possibly  settlement 
of  this  embankment  which  has  lowered  the  crest  elevation 
approximately  1.5  feet. 


The  intake  to  the  outlet  works  was  submerged  during 
inspection  and  could  not  be  observed;  however,  flow 
through  the  outlet  conduit  indicates  that  there  is  leakage 
around  or  through  the  outlet  pipe. 


The  available  design  and  construction  data  are 
inadequate  to  evaluate  the  structural  stability  of  the 
dam  since  little  is  known  of  design  criteria,  construe 
tion  methods  or  as-built  material  properties. 


c.  Operating  Records 

The  reservoir  is  essentially  uncontrolled  except 
for  occasional  draining  of  the  reservoir  for  repairs 
to  the  dam  and  inspection  of  the  reservoir  bottom. 


Records  of  reservoir  levels  and  water  withdrawals  ar*--  not 
available,  and  there  are  few  records  of  operation  and 
maintenance.  There  is  no  instrumentation  of  the  dam. 

d.  Post-Construction  Changes 

The  elevation  of  the  crest  of  the  embankment  is 
presently  approximately  1.5  feet  lower  than  shown  on 
the  plan  for  dam  modifications  (Plate  2).  Therefore, 
it  appears  that  the  embankment  crest  has  been  significantly 
eroded  and  possibly  settled  since  its  reconstruction  in  1927. 

The  breach  through  the  spillway  crest  adjacent  to  the 
left  ( south)  abutment  was  repaired  by  placing  a concrete 
cap  in  the  eroded  section.  Water  was  observed  seeping 
through  the  face  of  the  spillway  beneath  the  concrete 
cap  and  erosion  causing  partial  undermining  of  the 
concrete  cap  has  occured.  Therefore,  the  structural 
stability  of  this  section  of  the  spillway  is  question- 
able. 

The  concrete  placed  to  repair  the  erosion  at  the 
base  of  the  right  (north)  wing  wall  appears  to  be  in 
satisfactory  condition. 

An  8-inch  diameter  pipe  has  been  installed  to  be 
used  in  place  of  the  wooden  sluice  gates.  The  outlet 
pipe  and  sluice  gates  were  submerged  during  the  in- 
spection; therefore  ■,  their  structural  integrity  cannot  be 
evaluated. 

e.  Seismic  Stability 

Since  the  area  lies  within  Seismic  Zone  1,  only  minor 
damage  may  be  expected  from  distant  earthquakes.  In 
general,  projects  located  within  Seismic  Zone  1 may  be 
assumed  to  present  no  hazard  from  earthquakes,  provided 
static  stability  conditions  are  satisfactory  and 
conventional  safety  margins  exist.  However,  static 
stability  analyses  are  not  presently  available. 
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SECTION  7:  ASSESSMENT,  RECOMMENDATIONS, 
PROPOSED  REMEDIAL  MEASURES 


O 


7. 1 Dam  Assessment 

a.  Safety 

The  safety  of  Lake  Nelson  Dam  cannot  be  quantita- 
tively analyzed  due  to  lack  of  available  data.  However, 
visual  inspection  indicates  that  the  dam  is  in  very 
poor  condition.  The  seepage  and  the  severe  erosion  of 
the  spillway  crest,  downstream  face  and  possible  under- 
cutting at  the  toe,  plus  the  cracking  of  the  concrete 
wing  walls  jeopardize  the  structural  stability  of  the 
spillway.  Local  erosion  noted  on  the  southern  slope 
is  not  presently  severe  enough  to  affect  the  structural 
strength  or  stability  but  could  cause  problems  if 
left  unchecked. 

Observation  of  the  downs tream  channel  from  the  dam 
and  U.S.G.S.  maps  indicate  that  there  are  no  buildings 
or  major  roads  which  would  be  significantly  influenced 
by  a flood  resulting  from  failure  of  the  dam.  Therefore, 
the  dam  is  classified  as  low  hazard. 

The  hydrologic  and  hydraulic  analyses  discussed 
in  Section  5 indicates  that  the  present  spillway  is 
inadequate  and  can  pass  only  approximately  16%  of  the 
100-year  frequency  flood. 

b.  Adequacy  of  Information 

The  information  and  data  obtained  are  not  adequate 
to  perform  a comprehensive,  definitive  evaluation  of 
the  dam's  structural  stability. 


c.  Urgency 


The  visual  inspection  revealed  critical  deficiencies 
that  imperil  the  integrity  of  the  structure.  It  is  recom- 
mended that  the  owners  perform  the  remedial  measures  dis- 
cussed below  in  the  near  future. 

d.  Necessity  fo  Additional  Data/Evaluation 

At  the  present  time  there  is  insufficient  information 
available  to  fully  evaluate  the  structural  stability  of 
the  dam.  However,  due  to  the  low  hazard  potential  classi- 
fication, no  additional  data  or  evaluations  are  considered 
necessary  at  this  time. 

Remedial  Measures 

Failure  of  Lake  Nelson  Dam  would  not  result  in  a 
significant  downstream  hazard  to  loss  of  life  or  property 
damage.  However,  in  order  to  maintain  the  integrity  of 
the  structure , it  is  suggested  that  the  owners  perform 
the  following  remedial  measures  in  the  near  future: 

1.  The  reservoir  should  be  lowered  below  the  spillway 
crest  so  that  a thorough  inspection  of  the  spillway 
can  be  performed  to  determine  deficiencies. 

2.  The  downstream  edge  of  the  spillway  sill  should 
be  repaired  at  areas  showing  erosion. 

3.  The  base  of  the  two  buttresses  at  the  northern 
end  of  the  downstream  face  of  the  spillway  should 
be  reconstructed. 

4.  The  eroded  portion  of  the  spillway  beneath  the 
concrete  cap  should  be  repaired  and  the  concrete 
cap  reconstructed. 

5.  The  erosion  of  the  apron  at  the  toe  of  the  spillway 
should  be  repaired  and  any  possible  undermining 
filled  with  concrete  and  stone. 
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5.  The  cracks  and  spalls  in  the  concrete  wing 
walls  should  be  repaired. 

6 . The  gully  on  the  downstream  face  of  the 
south  embankment  should  be  filled  with  suit- 
able earth  and  compacted. 

7.  Riprap  should  be  placed  at  sections  at  the 
upstream  face  of  the  embankment  where  the 
original  riprap  has  been  removed  or  dislodged. 

8.  A practical  extention  should  be  added  to  the 
outlet  pipe  valve  so  that  it  can  be  operated 
from  the  top  of  the  adjacent  wing  wall. 

A long  term  solution  would  be  to  remove  the  spillway 
and  replace  it  with  a new  structure  or  enclose  the  existing 
structure  in  a new  one  and  restore  the  embankment  sections. 

b.  Operation  and  Maintenance  Procedures 

A program  of  annual  inspections  of  the  dam  should 
be  initiated,  utilizing  the  standard  visual  check- 
list in  this  report.  Inspection  of  the  outlet  works 
should  be  performed  when  the  reservoir  is  sufficiently 
low  to  observe  these  facilities.  In  addition,  the  dam 
should  be  carefully  inspected  should  it  be  overtopped, 
in  order  to  detect  additional  erosion  or  other  detri- 
mental effects  on  the  structure. 

A permanent  record  should  be  kept  of  all  maintenance 
and  operating  events  of  the  dam  and  reservoir. 
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APPENDIX  A 


CHECK  LIST  - VISUAL  OBSERVATIONS 


CHECK  LIST  - ENGINEERING,  CONSTRUCTION 
MAINTENANCE  DATA 


Owner ’ Representative : (December  '6 , 1978)* 

Mrs.  L.  Loveland  - President,  Lake  Nelson  Improvement  Assoc 


VISUAL  EXAMINATION  OF OBSERVATIONS  I REMARKS  OR  RECOMMENDATIONS 
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APPENDIX  B 


PHOTOGRAPHS 


(Note:  All  photographs  were  taken  on  Dec.  6,  1978) 


Photo  2 View  of  upstream  face  of  dam  from  south 
abutment  looking  north 


Photo  3 View  of  embankment  crest  looking  south  from 
spillway 


Photo  4 View  of 

spillway  crest 
looking  north 
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Photo  5 View  of  downstream  face  of  spillway  at  left 
(south)  abutment 


Photo  6 View  of  downstream  face  of  spillway  looking 
north 


Photo  7 Vertical  view  of  crack  Photo  8 View  of  crack 

at  center  of  left  (south)  in  left  (south)  wing  wall 

wing  wall  just  downstream  of  spillway 


Photo  9 Overview  of  right  (north 
spillway  abutment 


View  of  downstream  face  of  spillway  showing 
outlet  conduit 

(Board  placed  on  spillway  crest  is  not  part 
of  the  structure) 


Photo  10 


Photo  11  View  looking  downstream  from  spillway  crest 
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REGIONAL  GEOLOGY  - PIEDMONT  LOWLANDS 

Physiography 

The  Piedmont  Lowlands  Province  of  New  Jersey  lies 
northwest  of  a line  approximately  between  Trenton  and 
Perth  Amboy  and  southeas  L of  an  approximate  line  between 
Milford  on  the  Delaware  River  and  Mahwah  near  the  New 
York  State  border.  Physiographically , the  province 
is  situated  between  the  predominantly  Precambrian  age 
New  Jersey  Highlands  Province  to  the  northwest  and  the 
typically  unconsolidated  Creataceous  age  and  younger 
sediments  of  the  Coastal  Plain  Province  to  the  south- 
east. (See  Figure  C-U . 

Bedrock 

The  Piedmont  Lowlands,  encompassing  about  one- 
fifth  of  the  state,  is  characterized  by  northwestward 
dipping  bedrock  composed  of  interbedded  red  shales, 
siltstones  and  sandstones  of  Triassic  and  Jurassic  age 
and  igneous  basalt  extrusions  (lava  flows)  and  diabase 
intrusions  of  Jurassic  age.  The  sedimentary  rocks  have 
been  eroded  to  a broad  southeastward  sloping  piedmont 
plain.  The  northwest  border  of  the  province  is  a north- 
east-southwest trending  fault  zone  (Ramapo  Fault) 
which  truncates  the  sedimentary  beds.  Total  vertical 
displacement  on  the  fault  may  reach  10,000  feet. 

The  gently  rolling  lowland  topography  of  the  piedmont 
lowlands  is  pierced  by  long  asymetric  ridges  of  hard 
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and  resistant  igneous  rocks  which  were  intruded  into  or 
on  top  of  the  sedimentary  sequences.  With  the  subse- 
quent erosion  of  the  softer  sedimentary  rocks,  these 
igneous  formations  have  been  left  standing,  often  in 
bold  relief,  up  to  400  ft.  above  the  surrounding  plains. 
The  igneous  bodies  composed  of  diabase  and  basalt  form  the 
Palisades  along  the  Hudson  River  and  the  three  Watchung 
Mountain  ridges  of  the  central  Piedmont.  The  ridges 
are  all  steeper  on  the  southeast  with  gentle  dip  slopes 
to  the  northwest. 

Overburden 

The  Pleistocene  Age  Wisconsin  continental  glacier 
has  smoothed  and  filled  approximately  the  northern  half 
of  the  province.  The  terminal  moraine  of  the  glacier 
extends  from  Perth  Amboy  to  Summit  then  northwest- 
ward to  Morris  Plains.  North  of  the  morainal  line  the 
soils  characteristically  consist  of  glacial  tills  over- 
lying  the  bedrock  with  scattered  overlying  stratified 
outwash  deposits.  At  least  three  large  glacial  lakes  ' 
occupied  portions  of  the  area  north  of  the  moraine  at 
different  periods,  resulting  in  a relatively  flat 
topography  composed  predominantly  of  silts  and  clays. 

South  of  the  terminal  moraine,  most  of  the  over- 
burden consists  of  alluvial  deposits  overlying  a more 
highly  developed  weathered  transition  zone  on  top  of  the 
bedrock.  Some  highly  weathered  tills  of  pre-Wisconsin 
glaciation  can  be  found  on  the  top  of  intervalley  ridges. 
Much  of  the  alluvium  is  glacial  outwash. 
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